A gas-flow cryostat for use in freeze-quench studies: design and application to discontinuous pre-steady-state spectral analyses.
A design for an improved freeze-quench apparatus is presented. A freeze-quench apparatus has two main parts: the apparatus which mixes the reactants and after a set time sprays the reacting mixture into the quencher, and the quenching apparatus itself. The quenching apparatus is the novel feature of our design and it comprises a gas-flow cryostat mounted directly onto a liquid nitrogen storage Dewar. The gas flow maintains the temperature of a small volume of isopentane, which acts as the freeze-quench agent, at -140 degrees C. (The apparatus can maintain the quenching temperature over the range -190 degrees C to room temperature.) Because of the small size of the cryostat and the much reduced volume of solvent used by this method it is more convenient to use than its predecessors, can be used in the open laboratory, and is safer. Our apparatus is designed for application to electron paramagnetic resonance studies but could be easily modified for use with other spectroscopic techniques.